ファジィ測度のdistortionについて (函数解析学の応用としての情報数理の研究) by 本田, あおい & 岡崎, 悦明
Titleファジィ測度のdistortionについて (函数解析学の応用としての情報数理の研究)
Author(s)本田, あおい; 岡崎, 悦明










$\sigma$-algebra . $g.,$ $h$
. $f$ $g(A)=f(h(A))$ $g$ $h$ distortion
, $f$ distortion . $[0,1]$
distortion , .
2
$X$ , $\Sigma$ $X$ $\sigma$-algebra .
Definition 1 $P\cdot:\Sigma\Rightarrow[0,1]$ , $P$ .
1. $P(\emptyset)=0,$ $P(X)=1$
2. $E_{1\backslash },$ $E_{2},$ $\ldots\in\Sigma,$ $E_{n}\cap Em=\emptyset,$ $n\neq m$
$P(_{i=1} \cup^{\infty}Ei)=\sum_{i=1}^{\infty}P(E_{i})$
Definition 2 $g:\Sigma\Rightarrow[0,1]$ , $g$ .
1. $P(\emptyset)=0,$ $P(x)=1$
2. $-4\subseteq B,$ $\forall A,$ $B\in\Sigma$ $g(A)\leq g(B)$
Definition 3 $g$ , $\mathrm{A}$ $\in\Sigma$ .
$A_{n}\uparrow A\Rightarrow g(A_{n})\uparrow g(A)$
1186 2001 70-77 70
, $g$ ,
$A_{n}\downarrow A\Rightarrow g(A_{n})\downarrow g(A)$
, $g$ . .
$\mathrm{D}\mathrm{e}\mathrm{g}_{\mathrm{n}}\mathrm{i}\mathrm{t}\mathrm{i}\circ \mathrm{n}4$
$g$ , $f.:Rarrow R$
g(A)=f( (A)) $A\in\Sigma$
, $g$ distortion . $f$ distortion
.
$f$ $g$ $h$ .






$g$ , $\lambda-$ .
$A\cap B=\emptyset\Rightarrow g(A\cup B\rangle=g(A)+g(B)+\lambda g(A)g(B)$
where–l $<\lambda<+\infty$
Proposition 1(Kruse) $\lambda-$ distortion .
$g(44)=f(P(A))$ $P$ distortion $f$
. ,
$P(A)$ $=$ $\log_{(1+\lambda)}(1+\lambda g(A))$
$f(x)$ $=$ $- \frac{1}{\lambda}+\frac{1}{\lambda}(1+\lambda)^{x}$
, $g(A)=f(P(A))$ .
( ) distortion $f$ $-1<\lambda<0$ , $\lambda=1$ , $0^{-}<\lambda<\infty$
.
Definition 6 $g$ , $g$ .
$\sup\{\pi(x)|x\in X\}=1$
$\pi$ : $Xarrow[0,1]$






Proposition 2 distortion .
Proof $X=\{x_{1,2,\ldots,n}Xx\}$ , $\Pi(\{X_{1}\})\leq \mathrm{I}\mathrm{I}(\{x_{2}\})\leq\cdots\leq \mathrm{I}\mathrm{I}(\{x_{n}\})$
– . $P( \{xk\})>\sum_{i=1}^{k-1}P(\{X_{i}\})$ , $\Pi(A)=$




. $.X=(0,1|,$ $\Sigma$ $(0,1]$ $\sigma$-algebra ...$\cdot$ .
$(a_{1}, b_{1}]\cup(a_{2}, b_{2}]\cup\cdots\cup(a_{n}, b_{n}]$
where $0\leq a_{1}\leq b_{1}\leq a_{2}\leq b_{2}\leq\cdot*\cdot\leq a_{n}\leq b_{n}\leq 1$
$n=1,2,$ $\ldots$
$(0,1]$ . algebra .
1. $E,$ $F\in \mathscr{C}\Rightarrow E\cup F\in \mathscr{C}$
$2$ . $F\in \mathscr{C}\Rightarrow E^{C}\in \mathscr{C}$
, , .
Definition 7 $g$ . $g$
.
$(a, b]\in$
$g((a, b])=g((a, b]-a)=g((\mathrm{O}, b-a))$
Definition 8 $g$ . $g$
.
$A=(u, v]\in$ $B=(a_{1}, b_{1}]\cup(a_{2}, b_{2}]\cup$








distortion $f$ - .
Proof distortion $f(x)$ $f(x)=g((0, x])$ $g$ $f$
. $g$ $g((a, b])=g((0, b-a.])=f(b-a)=f(\mu(a, b])$ .




distortion $f$ - .
Proof Theorem 1 $f(x)=g((\mathrm{O}, x])$ . $A=(a_{1}, b_{1}]\cup(a2, b2]\cup$




$’ 1$ ] $\sigma$ –algebra $g$ distorted
, .
Theorem 3 $g$ $(0,1]$ $\sigma$-algebra $\ovalbox{\tt\small REJECT}$ , $\mu$
. .






Proof $f(x)=g(((0, X])$ , Theorem 2 $A\in \mathscr{C}$ $g(A)=$
$f(\mu(A))$ , $f$ . $t_{n}\downarrow t\in(0.1$ ] linl $(0, t_{n}]=$
$\bigcap_{n}(0, t_{n}]=(0, t]$ . $g$ $- \text{ }$ $g((\mathrm{O}, t_{n}])\downarrow g((0, t])$ . $f(t_{n}))\downarrow$
$f(t)$ . . $s_{n}\uparrow$
$s\in(0,1]$ $\lim(\mathrm{O}, s_{n}]=\bigcap_{n}(0, s_{n}]=(0, s)$ . 1, 2 $f(s_{n})=$
$g((\mathrm{O}, s_{n}])\uparrow g((0, s))=f(s)$ . $\mathscr{D}=\{A\in\ovalbox{\tt\small REJECT}|g(A)=f(\mu(A))\}$ $g$ $f$
$\mathscr{D}$ . $\mathscr{D}=\mathscr{B}.(\cdot.\cdot[3])$
4 distortion
, distortion distortion function
. $[0,1]$ Borel $\sigma- \mathrm{a}\mathrm{l}\mathrm{g}\mathrm{e}\mathrm{b}\mathrm{r}\mathrm{a},$ $\mu$ ,
$g$ $\mu$ distortion . , $f$ distortion function
.
Theorem 4 $g$ $f$ ,
$g$ $f$ .
Proof . $t_{n}\uparrow t$ . $A_{n}\subset A_{n+1}$ $\mu(A_{n})=$
$t_{n}$ $l^{l}(A_{n})\uparrow\mu(\cup A_{n})=t$ . $g(44_{n})\uparrow g(A)$ $f(t_{n})=$
$f(\mu(A_{n}))=g(An)\uparrow g(A)=f(\mu(A))=f(t)$ . . $f$
$x_{n}\uparrow x$ $f(x_{n})\uparrow f(x)’$ . , $A_{n}\uparrow A$ $\mu(A_{n})\uparrow\mu(A)$
, $f(\mu(A))\uparrow f(\mu(A))$ , $g(A_{n})\uparrow g(A)$ .
.
$g$ , $A,$ $B\in$ $A\cap B=\emptyset$ $g(A\cup B)\geq g(A)+g(B)$
$g$ , $g(A\cap B)\geq g(A)+g(B)$ . $g$
$\lambda$ , $g$ $f$
. , distorted
$f$ , .
Counter Example distortion function $\mathrm{B}\grave{\grave{\}}}$
$f(x)= \{4(x-\frac{1}{2})^{3}+\frac{1}{2}\}x$ .
$f(s+t)\geq f(s)+f(t)$ $g$ .






Definition 9 $g$ $A,$ $B\in$ $g(.A\mathrm{U}B)+g(A\cap B)\geq$
$g(A)+g(B)$ $g$ supermodular . , $A,$ $B\in\ovalbox{\tt\small REJECT}$
$g(A\cup B)+g(A\cap B)\leq g(A)+g(B)$ $g$ submodular .
Theorem 5 $g$ supermodular $f$
, $g$ submodular $f$ .
Proof . ,
$g(A)+g(B)\leq g(A\cup B)+g(A\cap B)$




$s\cdot,$ $\mu(A\mathrm{u}B)=S+a,$ $\mu(\mathrm{A}\cap B)=s-a$
$2f(s)\leq f(s+a)+f(S-a)$
$s+a=x_{J}.s-a=y$
$f( \frac{x+y}{2})\leq\frac{1}{2}(f(x)+f(y))$ . (2)
$n=1$ .
(ii) $n$ $k$ (1) . (2) $x=(1- \frac{k}{2^{n}})x+\frac{k}{2^{n}}y,$ $y=$
75
$($ 1 – $\frac{k+1}{2^{n}})x+\frac{k+1}{2^{n}}y$
$f(. \frac{(1-\frac{k}{2^{n}})X+\frac{k}{2^{n}}y+(1-\frac{k+1}{2^{n}})x+\frac{k+1}{2^{n}}y}{2})$
$\leq\frac{1}{2}(f((1-\frac{k}{2^{n}})X+\frac{k}{2^{n}}y)+f((1-\frac{k+1}{2^{n}})X+\frac{k+1}{2^{n}}y))$ (3)
the left side $=$ $f((1- \frac{2k+1}{2^{n+1}})X+\frac{2k+1}{2^{n+1}}y)$
the right side $\leq$ $\frac{1}{2}((1-\frac{k}{2^{n}})f(x)+\frac{k}{2^{n}}f(y)+(1-\frac{k+1}{2^{n}})f(x)+\frac{k+1}{2^{n}}f(y))$
$=$ $(1- \frac{2k+1}{2^{n+1}})f(x)+\frac{2k+1}{2^{n+1}}f(y)$
$f((1- \frac{2k+1}{2^{n+1}})x+\frac{2k+1}{2^{n+1}}y)\leq(1-\frac{2k+1}{2^{n+1}})f(x)+\frac{2k+1}{2^{n+1}}f(y)$




$f(x+ \frac{k}{2^{n}}\delta)-f(x)\geq f(x)-f$ ( $x$ $\frac{k}{2^{n}}\delta$)
$\frac{k}{2^{n}}(f(x+\delta)-f(x))$ $\geq$ $f(x+ \frac{k}{2^{n}}\delta)-f(x)$
$\geq f(x)-f(x-\frac{k}{2^{n}}\delta)$
$\geq$ $\frac{k}{2^{n}}(f(x)-f(x-\delta))$
$f(x)$ [$0,1|arrow[0,1|$ , $k=1$






$narrow\infty,$ $\frac{\delta}{2^{n}}arrow 0$ , $f$ . $f$ (1)
$\frac{k}{2^{n}}arrow\alpha$ ,
the left side $arrow$ $f((1-\alpha)x+\alpha y)$
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